After many years of using ambulatory blood pressure (BP) monitors we noted that patients with a slow heart rate had a smaller pulse pressure than would normally be expected. We wanted to investigate the ABPM machines' accuracy in subjects whose heart rate was below 60 beats per minute (bpm).
Background A high standard of blood pressure (BP) measurement is essential for the diagnosis and management of hypertension yet unacceptable standards are common in primary and secondary health care. Nurses, who are increasingly giving routine care, are better at taking BPs than doctors but both need to improve. Ideally, every unit should be able to monitor standards as a prerequisite to improving quality but this audit is time-consuming. We believe that the analysis of terminal digit preference can be a proxy for the standards of BP measurement and give an example here.
Aim To show changes in terminal digit preference in 18 general practices over a 3-year period.
Results
The study is on-going and final data has only been produced on the TM2420. The TM2420 appears to overestimate the diastolic BP measurement with heart rates below 58 bpm and has a poor correlation between observers' measurements and machine measurements. A higher error message level than with the other machines tested was also noted. There was no difference between patients taking beta-blockers and those who were naturally bradycardic.
Heart rate 40-50 51-57 58-65 Systolic BP r = 0.57 r = 0.95 r = 0.95 Diastolic BP r = 0.4 r = 0.64 r = 0.9
Conclusions We feel that caution should be taken when reviewing data using TM2420 for patients with a heart rate below 60 bpm especially with regards to diastolic BP measurement.
Method Two concurrent programmes in Northumberland contributed to these analyses, the STOSH project which recorded BPs over 3 years as part of follow-up after stopping antihypertensive medication, and a Hypertension Initiative which worked with a Stroke Group and Medical Audit Advisory Group (MAAG) to improve the diagnosis and management of hypertension. STOSH practices were instructed on and issued with BP educational material; the Initiative consisted of an education programme based on the introduction of local hypertension guidelines with 'before and after' audit of process and by questionnaire.
At seven stages over 3 years, recording of
The role of nurses in the management of heart failure
M Beevers
University Department of Medicine, City Hospital, Birmingham B18 7QH, UK
Advances in the treatment of hypertension and acute myocardial infarction mean that there is an increasingly aging population many of whom have enlarged and damaged left ventricles. The consequence of this is the rapidly increasingly prevalence of congestive cardiac failure which is likely to prove a public health problem within the near future.
There have been advances in the treatment of heart failure but many studies have shown that the management of heart failure both in hospitals and the community is sub-optimal.
In particular validated treatments (ACE inhibitors) are not being prescribed. There is a potential, therefore, for active participation by nurse practitioners in order to improve the treatment for heart failure. Nurses have been shown to be effective in the management of many chronic conditions including hypertension and asthma.
Exercise blood pressure in men with borderline hypertension RM Walton, SE Brett and PJ Chowienczyk Department of Clinical Pharmacology, St. Thomas' Hospital, London SE1 7EH, UK Background Blood pressure (BP) during exercise, at low work load, is more closely related to cardiovascular mortality than resting BP (Mundal et al, Hypertension 1994; 24: 56-62) . We investigated the haemodynamic response to low work load exercise in eight borderline hypertensive (BH) men in whom diastolic BP (DBP) on three separate office visits was in the range 90-100 mm Hg and eight age-matched normotensive (NT) men.
Methods Subjects exercised on a bicycle ergometer for 3 min at 50 W, 3 min at 75 W and 3 min at 100 W. BP was measured according to British Hypertension Society Guidelines using sphygmomanometry by a single trained observer. Heart rate (HR) was monitored continuously. Results were analysed by analysis of variance for repeated measures. the terminal digits '0' or '5' decreased from 82% to 53% of BPs.
Conclusion
We cannot know how much the observed improvement was due to the educational input since there was no control group. During the period 1992 to 1996 the subject of cardiovascular risk received much professional publicity and practices were given incentives to increase activity in this area. Neverthless, the improvement shown here was substantial and we believe that our programme contributed to it. Increasingly, BPs are being recorded on patient computer files and this brings an important facility for the monitoring of terminal digit preference as a marker of the quality of BP measurement.
One well conducted randomised controlled trial has demonstrated that a nurse-run multi-disciplinary approach to the treatment of patients with heart failure can reduce re-admission rates to hospital and improve patient well being. Furthermore this method of managing patients was shown to be cost effective.
Nurses therefore should play an increasing role in assessment of patients with heart failure with particular reference to the more subtle symptoms of fatigue and depression as well as breathlessness and ankle oedema. Furthermore nurses can play an important part in counselling patients about salt restriction and other lifestyle modifications. With suitable training nurses can also play a role in monitoring and adjusting drug therapy and ensuring that patient compliance with medication is maintained, often by simplifying and rationalising drug regimes.
Results
Resting systolic BP (SBP) and DBP was significantly higher in BH than in NT men (BH: 135±4/88±2 mm Hg, NT: 125±3/76±2 mm Hg, P = 0.04 and P = 0.001 for SBP and DBP respectively). Increases in HR (⌬HR), SBP (⌬SBP) and DBP (⌬BP) during exercise are tabulated:
45± 4 54 ± 6 62± 5 68 ± 8 ⌬SBP 20 ± 4 28 ± 3 38± 7 34 ± 2 56± 5 45 ± 4 (mm Hg) ⌬DBP 1 ± 2 10 ± 3 0± 3 10 ± 2 2± 4 9 ± 2 (mm Hg)
The HR response to exercise was similar in BH and NT men but the BP response differed. The relationship between ⌬SBP and work load was sig-nificantly different in BH and NT men (P = 0.002). At the lowest work load ⌬SBP was higher in BH than in NT men, but at the highest work load ⌬SBP was lower in BH than in NT men. ⌬DBP was significantly higher during exercise in BH than in NT men at all levels of exercise (P = 0.02).
White coat hypertension and carotid atherosclerosis
MJ Landray, G Sagar, S Murray, DG Beevers and GYH Lip University Department of Medicine, City Hospital, Birmingham, UK Background Ambulatory blood pressure monitoring (ABPM) devices are increasingly used in the assessment of hypertension, but the association of abnormal ABPM results with evidence of atherosclerosis is unclear. We therefore investigated the clinical use of a 24-h ABPM device in the assessment of patients referred for Doppler ultrasound assessment of the carotid arteries.
Methods Carotid atherosclerosis was defined as the presence of an atherosclerotic plaque, stenosis or occlusion in one or more of the six carotid artery segments examined (right and left internal, external and common carotid arteries). BP was measured manually with a standard mercury sphygmomanometer and appropriately-sized cuff. ABPM measurements were made with an oscillometric device (Spacelabs 90207). The first reading obtained with the ABPM device was compared with simultaneous manual BP measurments. Mean 24 h, mean daytime and mean night-time ABPM results were analysed. Nocturnal BP falls ('dipping') was defined as a 10% fall in mean BP at night.
Results
We studied 79 patients (51 men; mean ± s.d. age, 62.4 ± 11.56 years) assessed by carotid Doppler ultrasound examination. Thirty (38%) patients had a previous history of hypertension; 44 (56%) patients had evidence of carotid atherosclerosis. Male sex, older age and positive smoking history were more frequent findings in the diseased than the normal group. ABPM was successfully recorded in 51 (65%) patients of whom 30 had eviEffect of choice of definition on the incidence of white coat hypertension Background The clinical significance of white coat hypertension (WCH) remains unclear, and while current clinical practice is to consider WCH a low-risk condition, recent reports suggest that patients with WCH may be at increased risk of target organ damage. As yet, specific criteria for diagnosing WCH have not been agreed.
Objective The objective of this study was to determine how the choice of diagnostic criteria for WCH Conclusion Differences in resting BP between BH and NT men may be amplified at low work load. Measurement of BP during exercise may provide additional information for risk stratification in BH subjects. The relation between exercise BP response and work load requires further investigation.
dence of carotid atherosclerosis. There was no significant difference between manual clinic systolic BP (SBP) and first ABPM systolic BP. First diastolic BP (DBP) by ABPM was significantly higher than the clinic recording (mean ± s.d. difference, 9.6 ± 11.2, t = 6.12, PϽ0.0005). Clinic SBP was significantly higher in patients with carotid atherosclerosis compared with those with normal carotid arteries. However, there was no significant difference in mean 24-h SBP. Clinic and 24-h mean DBP were similar in the two groups. There were 12 'dippers' in the normal group and 18 in the carotid atherosclerosis group ( 2 = 0.04, NS).
Conclusions
This study demonstrates that clinic, but not 24-h mean SBP assessed by ABPM, is associated with carotid atherosclerosis. This data supports the recent evidence that white coat hypertension should not be considered as simply a benign condition.
affects the prevalence of the condition in a given population group.
Methods
We reviewed the records of 304 consecutive patients referred for 24-h ambulatory blood pressure monitoring (ABPM). Patients were diagnosed as being normotensive (NTN), white coat hypertensive or persistently hypertensive (HTN) on the basis of three recently published sets of criteria. 1 We report results of the first 4 years and a survey of GP opinions.
1-3

Results
NTN
Patients monitored 1278 patients were monitored and complete data were available on 1036; 46% were men, 64% under 50 and 34% 60 to 80 years of age; 62% were referred by GPs. In 635 (59.9%) the request was for diagnosis and in 420 (39.0%) for assessing adequacy of treatment (Table 1) .
GP results and views
We randomly selected 100 of those referred by GPs for diagnosis. Each of the 44 GPs was sent a questionnaire and we had information on 86 patients.
The means of three BPs before and three after vs 133±12/80±8) were significantly higher in WCH patients than NTN patients (P Ͻ 0.001). Background An exaggerated blood pressure (BP) response to exercise at a low work load is associated with increased mortality (Mundal et al, Hypertension, 1994) . Accurate measurement of BP during exercise is therefore of clinical importance. We compared the newly developed SunTech Tango (SunTech, Raleigh, USA), an automated device designed for use during exercise, with same arm simultaneous auscultatory (Korotkoff sounds 1 and 4) mercury sphygmomanomter readings taken by a trained observer and direct arterial BP.
Methods Six healthy normotensive male subjects attended a temperature controlled clinical laboratory and rested supine while a 22G arterial cannula was inserted into the radial artery of the non-dominant arm under local anaesthetic. This was attached to a saline-filled catheter and transducer (Uniflow, Baxter, The Netherlands). The automated device was placed on the dominant arm and a mercury sphygmomanometer connected via a T-tube. BP was measured at 3-min intervals at rest, during exercise on a bicycle ergometer for 3 mins at 50 W, 75 W and 100 W and during recovery. Meaurements using the automated device and mercury sphygmomanometer were obtained in a further 20 healthy normotensive men without direct arterial monitoring.
Results Mean (± s.d.) differences in systolic BP Background Blood pressure (BP) is normally measured at rest in order to achieve maximal standardisation. The aim of this study was to investigate whether this method of assessment is the best predictor of individual risk. Hypertensive subjects whose clinic BP was controlled on treatment were invited to participate in a simple step exercise test.
Method This was a prospective study over a period of 6 months. The patients recruited were on antihypertensive medications with a resting clinic BP Ͻ160/90. The single stage Step Test protocol is designed to deliver a workload of 5 METS. Sub maximal exercise BP was measured after 3 min exercise. Those whose exercise systolic BP у180 mm Hg were considered to have uncontrolled exercise BP.
(⌬SBP) and diastolic BP (⌬DBP) between measurements obtained by the automated device (T), mercury sphygmomanometer (S) and arterial readings (A) are tabulated: Conclusions There are substantial differences, which vary between rest and exercise, between intra radial arterial BP measurements and those obtained by sphygmomanometry. In contrast there is reasonable agreement between measurements obtained using the new automated device and sphygmomanometric measurements, especially with regard to DBP.
Results Of the 41 treated hypertensive subjects (male: 20, female: 21) in the age range 29-74 years (mean = 55) 14 had an abnormally high systolic BP during exercise (34.1%).
Conclusion
Controlled clinic BP does not imply controlled BP during physical activities. This study suggests that one third of treated hypertensives have an uncontrolled BP rise during sub-maximal exercise. There were no differences between the various classes of antihypertensive drugs. Further studies are required to assess whether exercise BP can be a useful risk predictor in the management of hypertension.
PROGRESS: 3 years on
J Fenton
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Objectives To reliably determine the effect of ACE inhibitor based blood pressure lowering on the incidence of stroke among patients with a history of stroke or transient ischaemic attack (TIA).
Design PROGRESS is a prospective, randomised, double-blind, placebo-controlled trial. The study is being conducted among 6110 subjects in 173 centres in nine countries; Australia, Belgium, China, France, Italy, Japan, New Zealand, Sweden and the United Kingdom. Central co-ordination is by the Clinical Trials Research Unit at the University of Auckland, New Zealand.
Methods Normotensive and hypertensive subjects with a history of cerebrovascular disease were randomly assigned in a double-blind fashion to treatment with the ACE inhibitor perindopril (and the diuretic indapamide for those with no defnite indication for or contra-indication to treatment with a diuretic) or matching placebo(s). Patients will be followed up for at lest 4 years. The primary study outcome is total stroke. Secondary outcomes include fatal and non-fatal stroke, total major cardiovascular
The use and acceptability of home blood pressure monitoring within general practice Objective To discuss the use and acceptability of home blood pressure monitoring using a digital semi-automatic sphygmomanometer (Omron HEM 705CP) within the general practice setting.
Design A descriptive survey (part of a wider study, looking at the management of white coat hypertension (WCH) in general practice), using a convenience sample of general practitioners and practice nurses, employing a triangulated approach to data collection, involving the use of semi-structured questionnaires and focus group interviews.
Setting Twenty general practices in north-east England.
Sample A year-long study, 660 subjects in total (275 males and 385 females); 88 patients completed patient response schedules. In addition, 71 questionnaires for completion by doctors and practice nurses were returned from a total of 15 out of the 20 participating practices. Further qualitative data events, fatal cardiovascular events, cognitive function and disability.
Results Recruitment was completed in November 1997 with 6110 patients randomised. The mean age of the participants is 64 years, 30% are female, 86% had an entry diagnosis of stroke and the remainder TIA alone. Mean baseline blood pressure was 147/86 mm Hg, and a history of treated hypertension was reported for 50%. At randomisation 58% of patients were assigned to combination treatment. At the time of writing (mean follow-up about 11 months) the mean blood pressure difference between the active and placebo groups was 9.7/4.3 mm Hg. A total of 211 strokes, 50 myocardial infarctions and 266 total cardiovascular events have been observed and estimated annual event rates are about 4.0%, 1.0% and 4.5% respectively.
Conclusions
Experience to data confirms that the study is practicable and that treatment with perindopril and indapamide is effective and well tolerated. The data suggest that the study should have a good power to achieve its primary aim and it is anticipated that final results will be available in 2001.
were collected from a focus group interview conducted with the GPs and a practice nurse from one of the practices selected at random from the 20 participating practices.
Results Out of the 71 questionnaires returned from the 15 practices, 70 questionnaires indicated that home monitoring had helped with patient management; 83 (13%) of the patients indicated that home monitoring had interfered with their normal everyday life. Patient compliance with the procedure for monitoring was high, 533 (81%) were able to record all 14 recordings and 98% at least 10 recordings. Qualitative findings demonstrated that home blood pressure monitoring was viewed in a very positive manner.
Conclusions Patients in this study found the instrument easy to use. Doctors and nurses in the primary health care setting thought that home monitoring of blood pressure provided a valuable enhancement to their management of hypertensive patients. Background In clinical trials, non-pharmacological management has been shown to be effective at lowering blood pressure (BP). However, there is evidence that patient compliance is generally poor with high default rates, but we know little on patient compliance with non-pharmacological measures. These measures include salt restriction, weight control, increasing potassium intake (equivalent to a high intake of fruit and vegetables). It is not known however, whether non-pharmacological advice is being applied in routine primary health care and whether patients comply with the advice given.
An evaluation of non-pharmacological management in hypertensive patients
Methods We conducted a cross-sectional survey of patients newly referred by general practitioners to our BP clinic. All subjects were interviewed by one observer (RH) and a detailed dietary questionnaire was completed. Patients then underwent measurement of height and weight to calculate body mass index (BMI) and patients were asked to provide a single 24-h urine collection for measurement of sodium and potassium excretion. Non-fasting serum cholesterol levels were also measured.
Results This survey was conducted in 55 men (mean age 50 years) and 63 women (mean age 47 years). Of these 64 were white, 26 Afro-Caribbean, 27 South Asian and one was of mixed race. Their mean BP at the first visit was 167/98 mm Hg. Thirtysix patients (31%) claimed to have adapted their lifestyle since being diagnosed as hypertensive. Forty-eight patients (41%) said they had received some dietary advice although on further questioning, 58 patients told us that they had been advised to reduce their salt intake and 39 said they had reduced their consumption of processed and convenience foods. However, 93 patients (79%) said that they continued to add salt to their food at table.
A survey of blood pressure management in children The management of hypertension in children has been rather neglected, with only limited information on the current clinical practice. To investigate this further, we conducted a postal survey of 1500 paediatricians in the United Kingdom, of whom 706 (47.1%) provided analysable replies. A total of 50.7% of respondents routinely measured outpatient blood pressures (BPs) themselves: 16.7% measured BPs from birth, 11.6% from age 1, 21.7% from age 3, 11.3% from age 7 and 3.3% from age 13; 29.6% did not routinely measure BP in an outpatient. The majority measured BPs whilst the child is sitting (57.6%) or supine (17.6%), usually with a mercury sphygmomanomter (81.4%); only 13.2% used ambulatory BP devices. When measuring diasAn increase in fruit and vegetable intake was reported in 45 patients and a reduction of consumption of dairy products was reported in 43 patients; 65 patients (55%) said they had tried to lose weight.
No significant differences in response to our questionnaire was found when comparing men and women or comparing the three ethnic groups.
Eighty-two patients (69%) considered themselves to be overweight and their mean BMI was 32.4 kg/m 2 compared to a mean BMI of 25.6 kg/m 2 in those who did not think they were overweight. When asked about exercise, 56% of respondents said they did less or much less exercise in comparison with people of the same age and sex.
Data from the 24-h urine collections for electrolyte excretion as an index of sodium and potassium intake revealed that patients who claimed to be restricting their salt intake were excreting 164 mmol sodium per day whilst the average sodium excretion in those not restricting their salt intake was 145 mmol sodium per day. In patients who said they had increased their fruit and vegetable intake their mean urine potassium was 59 mmol/day compared with 69 mmol/day in those who said they had not increased their intake. The mean serum cholesterol in patients claiming to have reduced their intake of dairy produce was 5.6 mmol/L compared to 5.7 mmol/L in those who had not altered their intake.
Conclusion
Dietary advice, applied casually by general practitioners, does not appear to influence sodium or potassium intake. This advice appears to have been given to almost half of new patients but it does not appear to be effective. We conclude that if non-pharmacological methods of lowering BP are to be effective, advice must be given more intensively and more specifically, possibly with the aid of nutritionists, dieticians or suitably trained nurses. Practice nurses now regularly follow-up patients with hypertension and other cardiovascular risk factors in general practice. In order to determine the type of educational support they perceive they will need in the future, a survey of 338 Scottish practice nurses was undertaken.
The issues explored included verifying whether or not they were involved in cardiovascular disease care, whether or not their practice had a protocol for each aspect of care including: health promotion, hypertension follow-up, weight reduction, multirisk factor reduction, risk factor screening, diabetic follow-up, post myocardial infarction follow-up, stop smoking advice, lipid follow-up and exercise regimes. Information regarding their follow-up arrangements, practice protocols, previous education and desire for further education was also obtained for analysis.
In total, 182 (54%) responded and nearly all of those responding (97%), reported that they were involved in health promotion and hypertension follow-up, while 92% reported dealing with weight reduction. Nearly 82% were involved with diabetic and lipid follow-up. Fewer actually had practice protocols for each area of care. Only 57% of those involved in health promotion, 80% of those providment amongst British paediatricians, and suggests a wide variation in treatment strategies and prescribing habits. Further guidelines are needed to achieve a consensus strategy for such patients. BP measurement is routine in follow-up of diabetic subjects in order to identify those at highest cardiovascular risk, to institute and to monitor appropriate antihypertensive therapy. This study has shown that there is no alerting response influencing the BP in diabetic patients attending for routine follow-up. Semi-automated devices may have a role in reducing observer error in diabetes clinics.
ing care for hypertension, 40% of those giving weight reduction advice, 87% of those doing diabetic follow-up and 66% of those dealing with lipid reduction had practice protocols. More than threequarters (77%) see patients and only refer to their general practitioner colleagues if there is a problem. In terms of education, 74% had had previous education in these areas, mostly through either drug company or health board sponsored study days. Only 5% reported they wished no further education, while 89% reported they did. As to the type of further education, of those wishing further education, 45% would prefer accredited courses, 52% distance learning, 46% health board supported courses, and 36% drug company supported study days.
In conclusion, this survey has verified practice nurses are regularly seeing patients for hypertension follow-up and cardiovascular risk factor reduction.
Unfortunately, there appears to be quite variable support available to them in terms of practice protocols with a significant proportion reported no protocols in a number of areas. However, most have undergone further education and are eager to undertake further education, preferable accredited and having an option for distance learning.
